Abstract: We show that the reported tendency for performance pay to be associated with greater wage inequality at the top of the earnings distribution applies only to white workers. This results in the white-black wage differential among those in performance pay jobs growing over the earnings distribution even as the same differential shrinks over the distribution for those not in performance pay jobs. We show this remains true even when examining suitable counterfactuals that hold observables constant between whites and blacks. We explore reasons behind our finding that performance pay is associated with greater racial earnings gaps at the top of the wage distribution focusing on the interactions between discrimination, unmeasured ability and selection.
Introduction
A major contribution of personnel economics has been to emphasize that performance pay helps identify and sort workers by productivity as well as eliciting additional eort and that, as a consequence, it generates greater earnings dispersion within the rm (Lazear (2000) , Barth, Bratsberg, Haegeland and Raaum (2009) ). On a broader scale, Lemieux, MacLeod and Parent (2009) argue that performance pay provides a channel that translates underlying changes in returns to skill into greater overall earnings inequality. They demonstrate that the growing incidence of performance pay combined with a substantial increase in the return to skills in those jobs account for a quarter of the growth in wage inequality over the 1980s and 1990s and nearly all of the wage inequality growth in the upper quintile of earnings. Thus, as they suggest, performance pay could be accommodating the growth in the underlying dispersion in marginal products generated by skill biased technical change (Juhn, Murphy and Pierce (1993) ).
In this paper we examine the same time period separately identifying the inuence of performance pay on the structure of black and white earnings in the United States. We rst show that in both the March Current Population Survey (CPS) and the Panel Study of Income Dynamics (PSID), the white-black earnings gap in the private sector grows toward the top of the wage distribution. In approximately the upper quintile, something is denitely "pulling" the white distribution but not that of blacks. Focusing on the PSID which has information on pay methods, we next show that performance pay dramatically stretches the distribution of wages for whites but not for blacks. The consequences on the white-black wage dierential are striking. Among those not in performance pay jobs and controlling for composition eects, the resulting "unexplained" racial dierential shrinks almost monotonically when moving up the earnings distribution reaching essentially zero at the very top. Among those in performance pay jobs, controlling for composition does markedly reduce the gap but, nevertheless, the unexplained white-black wage dierential increases in the upper end of the distribution reaching its largest at the very top.
Whatever is pulling the white distribution at the top is thus intimately related to performance pay. Reinforcing this pattern, the return to a performance pay job for blacks is smaller than for whites and decreases precipitously in the top quintile of the black wage distribution. For whites, the return to a performance pay job grows dramatically over the full range of the wage distribution. Possibly reecting these returns, we nd that high skill blacks appear far less likely to select performance pay jobs than do high skill whites. We provide additional evidence on selection by exploiting the presence of both methods-of-pay questions and the Armed Forces Qualifying Test in the 1979 cohort of the National Longitudinal Survey of Youth (NLSY). We also bring public sector workers into our analysis showing that while skilled whites appear disproportionately in the private sector and its performance pay jobs, skilled blacks appear to remove themselves from the private sector into the more compressed wage structure of the public sector.
Discussion
Our nding that the white-black dierential doubles at the top of the performance pay distribution may ow from two potential sources. First, performance pay may allow a better match between marginal productivities and earnings. If so, the growth in the racial dierential may reect unmeasured ability dierences at the top of the distribution that are not reected in the time rate sector. Second, performance pay at the top of the distribution may lack transparency (relative to both the bottom of the performance pay distribution and the time rate sector) allowing employer and supervisory prejudice to more greatly inuence earnings. While we cannot assign relative importance to these sources, we explore them empirically in the work that follows and use them to motivate the importance of our inquiry in this section. We summarize the conicting nature of past evidence, argue for the necessity of moving beyond mean wage dierentials and present an illustrative model in which performance pay at the top of the distribution makes pay setting less transparent and results in greater earnings discrimination. In the end, we suggest our evidence leaves scope for both explanations.
Past evidence on the role of performance pay on earnings dierentials focuses exclusively on mean wage dierentials and presents mixed results. Output based performance pay (such as piece rates, commissions and tips) reduces mean earnings dierentials by gender (Heywood and Jirjahn (2002) , Jirjahn and Stephan (2004) ) and by race (Heywood and O'Halloran (2005) ; Fang and Heywood (2006) ). Yet, Bronars and Moore (1995) nd that such performance pay does not inuence racial earnings dierentials and others argue that performance pay based on subjective evaluations, as in a typical merit pay or bonus scheme, actually increases the latitude for supervisory prejudice (Marta and Town (2001) ). Thus, Heywood and O'Halloran (2006) show that workers receiving individual annual bonuses tend to show larger racial earnings dierentials than those receiving only time rates
and Castilla (2008) shows not only that race inuences appraisal ratings but that whites receive larger raises than blacks for equal ratings. Moreover, even what appears to be formulaic and not subjective may allow ample managerial latitude. Madden (2008) uses data from large brokerage rms to show that male managers provide female stockbrokers fewer "complementary inputs" (specically, managers distribute a lower quality of account to female brokers) and that this explains their lower earnings from otherwise formulaic commission schemes. Indeed, Citigroup recently paid $33 million to settle a gender discrimination suit charging them of just such client steering.
Importantly, not all discrimination arises from managerial preferences. If workers have contact with customers, it can be the customers' preferences that generate racial earnings dierences (Kahn (1991) , Holzer and Ihlanfeldt (1998) ). Thus, workers receiving performance pay such as tips or commissions may have earnings that reect these preferences generating racial earnings dierentials.
In short, the theory and evidence on the relationship between performance pay and racial earnings dierentials might best be described as inconclusive.
We contribute, in part, by emphasizing that the inuence of performance pay on racial earnings dierentials is mischaracterized by a single mean estimate and its inuence diers substantially across the earnings distribution. Thus, it may be the case that unmeasured ability is larger when measured ability is larger, at the top of the distribution. Alternatively, one might anticipate that performance pay schemes at the bottom of the earnings distribution tend to be more objective as in a simple piece rate while schemes at the top of the distribution tend to involve a broader but more subjective performance appraisal as in merit bonuses. Formulaic schemes are certainly recognized as inappropriate when workers have multiple and complex tasks as they are generate adverse specialization in those tasks providing the greatest rewards relative to eort costs (Baker (1992) , MacDonald and Marx (2001) ). The empirical evidence supports this showing that the alternative of a comprehensive performance appraisal becomes more likely when jobs are complex and involve many tasks (Brown and Heywood (2005) ). Yet, such appraisals provide opportunities for both evaluation bias, ranking equally productive workers dierently due to race and reward bias paying the same ranking dierently by race. As documented by Castilla, the current paradigm advocated by human resource management specialists, and increasingly followed in practice, separates performance appraisals from their use in pay decisions. His evidence suggests this separation makes merit pay schemes less transparent and less accountable causing him to claim merit pay schemes increase the likelihood of biased outcomes. 
An Illustrative Model
We now briey illustrate how measured discrimination can be greater when performance pay at the top of distribution is less transparent and relies on less objective indicators. We imagine that workers and enforcement ocials care about the true level of discrimination in workplace i, D i .
The best estimate of that discrimination isD i = D i + ε i . The error varies across technologies, managements and workforces and is distributed with mean zero and variance, σ 2 . We assume that workers or enforcement ocials report discrimination when they are k percent certain that the true level of racial earnings discrimination, D i is greater than zero:D i = z(k). Here z represents the critical value of a one-sided test of statistical condence level k testing the null hypothesis that the true discrimination, D i , equals zero. The critical value z, and hence the earnings dierential indicating discrimination, depends on the quality of information, σ 2 . The odds of being identied as a discriminator increase with both the extent of true discrimination and the quality of information (the smaller is σ 2 ).
Following Becker we imagine the employer values discrimination but wants to avoid the costs associated with discrimination such as the expected costs of detection. Thus, we consider the employer maximizing utility
where D i is the extent of discrimination and π i is the probability of detection. As indicated, the detection probability itself depends on both the extent of discrimination, D i and σ 2 , π i (D i , σ 2 )where π 1 > 0, π 2 < 0. We now trace out the consequences of the suggestion that at the top of earnings 1 See MacLeod (2003) for a formal agency model with subjective evaluation in which prejudice is introduced. distribution the lack of transparency and accountability associated with performance pay decreases the quality of information.
Borrowing from Heywood and O'Halloran (2005) and Berzebat and Hughes (1990) , we assume a uniform probability distribution and a constant elasticity of substitution utility function. Thus f (ε i ) = 1 2 c for ε i ∈ [−c, +c] and zero otherwise. Given signicance level k, the critical value is z = 2ck − c. In the upper end of the performance pay distribution the information quality gets worse and the dispersion (measured by c) increases for all k > 0.5. The employer's probability of not being identied as a discriminator can be identied as
The utility function becomes
and substitution yields the optimization problem over D i :
The rst order condition is
Rearranging yields the utility maximizing choice of discrimination D * i :
where r ≡ 1/(ρ − 1) and s ≡ α(1 − α). Dierentiating with respect to the information parameter c yields:
The sign is positive if r ≤ 0 which corresponds to the full range of allowable values of ρ ∈ [−∞, 1].
The comparative static indicates that if the presence of performance pay at the top of the distribution reduces the quality of information on earnings and productivity of workers (increasing c), the detection probability will decrease and the employer will respond by increasing the optimal earnings discrimination. This stands as an alternative to the suggestion that the larger racial gap at the top of the performance pay distribution reects a closer alignment of ability and earnings.
Further Motivation
Our result that among non-performance pay jobs the white-black earnings dierential declines over the distribution of earnings certainly ts with received knowledge. Lang (2007) summarizes by saying "if there is discrimination in the labor market, it is concentrated at the lower end of the skill distribution. Black and white male college graduates have similar earnings." Moreover, in their work on the role of pre-market skills (as measured by the AFQT), Johnson and Neal (1996) and Johnson and Neal (1998) show that among those with scores more than one standard deviation above the mean, the black white dierence in annual earnings for men falls to only ve percent.
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Despite these general patterns, there remains emphasis on examining racial dierences at the top of the distribution into which our work falls. This emphasis comes both from studies on racial earnings dierences among the highly educated and from studies of the change in overall inequality.
Among the former, Black, Haviland, Sanders and Taylor (2006) share a concern about pre-market factors but limit their examination to the college educated. They control for parent's educational attainment, for highest degree, for English language usage and for highly detailed measures of the eld of highest degree. Using nonparametric matching techniques they nd that that they can explain virtually all of the wage gaps between white men and Hispanic men and Asian men. Importantly, the same does not hold true for blacks. While they can nd a near zero dierence for black men with college-educated parents not born in the South, white-black dierentials remain signicant and often double digit for other college educated black males. In earlier work, Weinberger (1998) also examines the college educated controlling for detailed eld of study, GPA and the exact institution attended. She reports a signicant double-digit dierential between black and white males and in related work reports a largely stable racial dierential for the college educated over the 1980s and 1990s (Weinberger and Joy (2007) ). Thus, while dierentials may be larger among the less skilled, there remains concern that they also persist at the top of the distribution.
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Studies of the growth of inequality have emphasized the consequences on white-black earnings dierentials. While Card and Lemieux (1994) cast doubt on a general connection between changing returns to skills and white-black wage dierentials, Juhn, Murphy and Pierce (1991) and Card and Lemieux (1995) nd that changes in skill prices reduced the earnings of blacks relative to whites. Reardon (1997) shows that the general inequality story of skill biased technical change may be particularly important in explaining racial inequality growth among highly skilled blacks and whites. Similarly, Rogers (2006) shows that the stretching (increased variance of wages) of the skill distribution during the 1980s explains the growth in within group white-black wage gaps at the top of that distribution. Related work by Bound and Freeman (1992) and by Chay and Lee (2000) document a widening in the black white earnings dierential for young men over the 1980s and 2 Although Johnson and Neal (1998) are quick to emphasize that only ve percent of black men in their sample score more than one standard deviation above the mean.
3 We note that racial earnings dierentials may be biased by the greater tendency of blacks to be among those with low earnings potential and so drop out of the labor force (Brown (1984) , Neal (2004) ). As this tendency is more muted at the top of the skills distribution, it is unlikely to greatly inuence our nding of a large increase in the white-black dierential over the last quintile for those on performance pay.
show that it was largest among the college educated.
4 The critical point to take away is that there remains interest in the white-black earnings dierential among the highly skilled and that there exists a suggestion that increasing inequality may have an inuence on that dierential even if not on the dierential in general.
We add value by showing that the method of pay is crucial in exploring these questions. The stretching of the white distribution relative to the black earnings distribution happens exclusively among those in performance pay jobs. Indeed, the white-black earnings dierential grows over the distribution of earnings and is largest at the top of the distribution among those on performance pay jobs. Thus, for workers in performance pay jobs the summary provided by Lang (2007) seems inappropriate even as it correctly summarizes those not in performance pay jobs. Among those in performance pay jobs, the white-black earnings gap is largest at the top of the distribution. Among those in jobs without performance pay, the white-black earnings gap is largest at the bottom of the distribution.
Finally, we contribute to the evidence that performance pay causes ability sorting. In their case studies, Lazear (2000) , Banker, Lee and Srinivasan (2000) , and Sorensen and Grytten (2003) each nd that sorting generates a large share (from one-third to more than half ) of the productivity increase associated with performance pay. More generally, Curme and Stefanec (2007) show that workers on performance pay have higher standardized test scores, higher self-esteem and less fatalistic attitudes than do otherwise equal workers on time rates. Experiments conrm that those with greater risk tolerance, higher ability and more condence tend to choose a performance pay scheme in the laboratory Dohmen and Falk (2001) . While it seems clear from the literature that workers sort into performance pay to capture an ability rent, racial dierences in this tendency have not been explored. As part of our discussion, we present evidence that such sorting is strongly present for white workers but far less common, perhaps absent, for black workers.
Setting the Stage
To motivate our main analysis which makes use of the PSID, we rst show the variation in the raw log wage dierential between blacks and whites across the wage distribution using the March Current Population Survey for the years 1976-1999. The hourly earnings measure derived from the March CPS, total annual earnings divided by annual hours worked, both for the previous calendar year, follows the same construction as the wage measure we use in the PSID. In principle, it should include all components of earnings, including variable pay components such as bonuses, commissions, etc.
We show the white-black wage gap using the March CPS to demonstrate that the pattern observed in the PSID is not simply an artifact of that much smaller data set.
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Note that all the gaps shown in the gures below are obtained by rst regressing the log wage on 4 Couch and Daly (2002) identify a shrinking in the white-black wage gap over the 1990s but show that the decline was tempered by the changes in general inequality.
5 We use individuals whose main job in the previous calendar year was in the private sector. Self-employed workers are deleted. We delete observations for which the wage is below $4.00 or above $300.00 in $2008.
a set of year dummies for employed individuals whose main job in the previous calendar year was in the private sector in order to net out yearly variations (although whether we do this or not makes no qualitative dierence). We use the residuals of those regressions as our hourly wage measure.
As shown in Figure 1 , the racial wage gap increases almost monotonically across the wage distribution. However, starting at approximately the 85th percentile, the white-black gap increases sharply. Clearly something is pulling the white wage distribution at the top but not the black wage distribution.
Next we perform the same exercise using the identical wage measure in the PSID. As can seen, the resulting Figure 2 is visually similar to Figure 1 although the gap shown in Figure 2 at the top end is even bigger than its corresponding value in Figure 1 , and the gap measured using March CPS does not drop markedly between the 45th and 85th percentiles, as it does in Figure 2 .
An initial goal of this paper is to show that the sharply increasing white-black wage gap at the top of the hourly earnings distribution computed using the March CPS-like measure is driven entirely by performance pay. Once we divide jobs into performance pay jobs and non performance pay jobs, we show that the white-black wage gap in non performance pay jobs actually decreases monotonically through most of the distribution. The next step is then to perform a counterfactual analysis to decompose the observed wage gap into a part that results from compositional eects and a part that results from wage structure eects. We also make use of a new unconditional quantile decomposition technique to assess the role played by key explanatory variables in both the compositional and the wage structure eects. We then follow with a discussion of the possible mechanisms underlying the relationship between wages and performance pay for white and black workers.
Data
While the bulk of our analysis is conducted using data from the PSID, we also provide additional evidence using the National Longitudinal Survey of Youth (NLSY). Both those data sets contain information on methods of pay although that information is rather crude, especially in the case of the PSID as described below. we need a reasonably large number of observations and cutting the data into separate time-periods to study possible changes over time dramatically reduces the number of wage observations for each sub-period. Nevertheless, we gain insight into the evolution of the process determining white-black wage dierentials when we use the NLSY at the end of the results section.
Identifying Performance Pay in the PSID 7
We construct a performance-pay indicator by identifying whether or not a worker's total compensation includes a variable pay component (bonus, commission, or piece-rate). For all interview years we are able to determine whether a worker received a bonus or a commission over the previous calendar year through the use of multiple questions. First, workers are asked the amount of money they received from working overtime, from commissions, or from bonuses paid by the employer.
8 Second,
we sometimes know only whether or not workers worked overtime, and if they are working overtime in a given year, not the amount of pay they received for overtime. Thus, we classify workers as not having had a variable pay component if they worked overtime. Third, workers not paid exclusively by the hour, or not exclusively by salary, are asked how they are paid: they can report being paid commissions, piece-rates, etc., as well as a combination of salaried/hourly pay along with piece-rates, bonuses or commissions. Through this combination of questions, we can identify all non-overtime workers who received performance pay in bonus, commission, or piece-rate form.
Dening Performance-pay Jobs
We dene performance-pay jobs as employment relationships in which part of the worker's total compensation includes a variable pay component (bonus, a commission, piece-rate) at least once during the course of the relationship.
7 In this and the next subsection we provide the essential information underlying the identication and construction of our performance pay measure. Readers are referred to Lemieux, MacLeod and Parent (2009) for the full details.
8 Note that the question refers specically to any amounts earned from bonuses, overtime, or commissions in addition to wages and salaries earned.
Since we use actual payments of bonuses, commissions or piece rates to identify performance-pay jobs, we are likely to misclassify performance-pay jobs as non-performance-pay jobs if some employment relationships are either terminated before performance pay is received, or partly unobserved for being out of our sample range. This source of measurement error is problematic because of an end-point problem in the PSID data. Given our denition of performance-pay jobs, we may mechanically understate the fraction of workers in such jobs at the beginning of our sample period because most employment relationships observed in 1976 started before 1976, and we do not observe whether or not performance pay was received prior to 1976. Similarly, jobs that started toward the end of the sample period may be performance-pay jobs but are classied otherwise because they have not lasted long enough for performance pay to be observed. We deal with that problem using the same adjustment method as that employed in Lemieux, MacLeod and Parent (2009). 9 4.2 Descriptive Analysis
In Table 1 we report sample mean statistics for both types of jobs by race. Whites earn 31% more in performance pay jobs than in non performance pay jobs, for blacks the dierence is only 12%. This stands as the rst indication that the inuence of performance pay jobs may dier by race. Also, potential experience is somewhat smaller for blacks in performance pay jobs, although the dierence is largely due to blacks being younger in performance pay jobs relative to whites. Another signicant dierence between whites and blacks is the change in the fraction of workers paid by the hour as one moves from non performance pay jobs to performance pay jobs. The increase in the percentage of white workers paid a salary in performance pay jobs is not mirrored for blacks, who are also much more likely than whites to be covered by a collective bargaining agreement regardless of the type of job. Both white and blacks workers in performance pay job workers are more educated and also work more annual hours than those in jobs without performance pay.
Unlike the NLSY, the PSID does not have a direct measure of achievement like the AFQT score but it does have information on family background. Johnson and Neal (1996) show that family background variables (parental education and occupational status) explain a signicant fractionalthough by no means all-of the AFQT score. As shown in Table 1 , individuals in performance pay jobs tend to come from families in which parents are more educated and also more likely to be in well-paid white collar occupations. However, and this will turn out to be important later when discussing dierences between blacks and whites in terms of the selection process into performance pay jobs, the positive association between family background and performance pay jobs is more obvious in the case of white workers.
Our denition of performance pay job may mask dierences across race in the detailed type of performance pay received by workers. In Table 2 we report the incidence of each type of performance pay by quantiles of the wage distribution for each race. The gures represent the fraction of workers receiving performance pay in a given year, not the fraction that ever received performance pay over 9 Note that misclassication errors also have implications for the measured wage gap by type of jobs. More on that in the results section.
the course of their employment relationship. While the numbers within categories appear too small for strong statistical inference, they paint an important picture. Piece rates are more common in the bottom of the distribution and in the bottom of the distribution they are paid disproportionately to blacks. Bonuses are more common in the top of distribution and in the top of the distribution they are paid disproportionately to whites. Commissions are more evenly spread through the distribution but are also concentrated among whites at the top of the distribution.
In Figure 3 we plot the overall incidence of performance pay jobs for whites and blacks by year (adjusted for the end-point problem mentioned above). White workers are clearly more likely to be in such jobs than black workers. Note, though, that the incidence for black workers increased sharply in the early 80's and has since been roughly parallel to the incidence for whites. Figure   4 shows where the discrepancy in incidence occurs in terms of location in the wage distribution, both for performance pay jobs using all components of variable pay, as well as for bonus pay jobs where only bonuses are used to construct the performance pay job indicator. The black and white incidences of performance pay jobs are more nearly similar in the bottom half of the distribution.
The whites' incidence rises at an increasing rate from the middle to the top of the distribution while the increase at the top is considerably more modest for blacks. If performance pay jobs have an inequality enhancing eect, it is clear from Figure 4 that those jobs cannot be as signicant a factor in explaining changes in inequality at the top of the black wage distribution as it is for whites. The same visual impression emerges if we look instead at the incidence of bonus pay jobsjobs in which a bonus is received at least once over its duration. Figure 4 shows clearly that the discrepancy between whites and blacks as one reaches the top of the distribution is largely driven by bonuses.
Indeed, all the qualitative conclusions from our counterfactual analyses below remain the same if we use only bonuses to dene performance pay jobs.
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The next set of gures show kernel density estimates of the wage distributions. In Figures 5 and 6 we compare whites and blacks within the same job types whereas in Figures 7 and 8 we compare the wage distributions across job types within racial groups. Looking rst at Figures 5 and 6 two things stand out. First, blacks are on average paid less regardless of whether they are in performance-pay jobs or not. Second, the black wage distribution in performance pay-jobs is twin-peaked, suggesting that black workers at both ends of the distribution are much more likely to be pulled (or pushed)
into performance pay jobs relative to whites. We should emphasize that we are simply plotting the observed wages without any sort of adjustment for the fact that the composition of the workforce might be very dierent across jobs and that such composition eects may be quite dierent for blacks relative to whites. In the next section, after outlining the methods used to perform such adjustments for dierences in observables, we will show the adjusted distributions.
In Figures 7 and 8 we easily see that while white workers are paid more in performance pay jobs, the same cannot be readily observed for blacks. In addition, the inequality-enhancing eect of performance pay (whether through selection or incentive eects or a combination) is visually more obvious for whites. Specically, there is little visual evidence that blacks at the top of the 10 Those are available upon request performance pay job wage distribution are paid more than at the corresponding position in non performance pay jobs.
Turning to the white-black wage gap by percentile, Figure 9 shows that the raw gap for performance pay jobs actually exceeds that for non-performance pay jobs everywhere except in the bottom percentiles where the gaps are essentially the same. The gap in performance pay jobs follows a mild inverted U shape until about the 80th percentile before rising sharply at the top end of the wage distribution. The contrast is striking when compared to non performance pay jobs where the whiteblack wage gap basically decreases throughout. In fact, the racial wage gap is the largest at the very top of the performance pay distribution while it is the smallest at the top of non performance pay distribution. Figure 9 strongly suggests that the increase in the white-black wage gap at the top end shown using the March Current Population Survey is driven entirely by performance pay. Figure 10 shows striking dierences in wage dierentials between types of jobs within racial groups. For whites, the performance pay job premium is roughly constant until one reaches the 60th percentile, after which it rises in a convex fashion. For blacks the pattern is very dierent: the gap decreases until the 50th percentile, at which point blacks are paid roughly the same in either type of job. The gap then moves up only to fall dramatically over the last quintile. These gures make clear that performance pay is associated with stretching the wage distribution for white workers at the top relative to what happens to workers in non performance pay jobs and that this is simply not true for black workers. For whatever reason, performance pay does not appear to a play the inequality enhancing role at the top of the black wage distribution that it does for whites. Again, given the purely descriptive nature of these gures, it is not clear at this point whether this results merely from dierent selection eects for blacks relative to whites or from true wage structure eects. We turn to these compositional issues next.
Adjusting for Composition Eects
To account for the fact that the distribution of observable characteristics may be very dierent across both races and job types, we make use of an extension of the methodology developed in DiNardo et al. (1996) (henceforth DFL). Given the nature of our problem, namely the analysis of wage gaps between two groups of workers observed in either performance or non performance pay jobs, we need to extend the DFL method to allow for the additional dimension of choice (types of jobs). Details of the DFL methodology and the extension we use are relegated to Appendix 1. Note also that throughout we reweight the wage distribution of white workers to make it similar to that of blacks.
We do not perform the reverse exercise of reweighting the black distribution to make it look like the white distribution. Although equally valid in principle, we would face a common support problem similar to that in Barsky, Bound, Charles and Lupton (2002) in their analysis of the relationship between wealth and earnings for blacks and whites: although it is not dicult to nd white workers comparable to blacks at any point of support of the distribution of X s for blacks, it is more dicult to nd black workers who are comparable to whites at the top end.
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In Figures 11 and 12 we reproduce the wage gaps shown in Figure 9 except that we adjust for composition eects by reweighting the distributions of wages in both types of jobs such that the distribution of observables for white workers is the same as that for black workers. Note that we show three counterfactuals, one which we call pre-market adjusting only for educational attainment and census region of residence, one without parental education and father's occupational status that adds all our other controls and one that adds both all the other controls and the two background variables.
12 As mentioned earlier, Johnson and Neal (1996) show that those family background variables account for a substantial fraction (up to 30%) of the white-black gap in AFQT scores.
Assuming selection on ability, one would expect those controls to play a substantial role, possibly more so in performance pay jobs than in non performance pay jobs, as the former may more closely tailor compensation to productive ability.
Quite clearly, composition eects matter in both types of jobs. In fact, after controlling for composition, the racial wage gap in the top half of the non performance pay job wage distribution appears largely absent. This is particularly true once we control for family background variables.
While there remains a sizable gap in performance pay jobs, composition plays a large role. Roughly 65% of the raw wage gap at the top end of the wage distribution for performance pay job workers reects composition eects. Moreover, when controlling for family background the gap approaches zero between roughly the 70th and 90th percentiles. Yet, in the top 10% a very sharp increase remains bringing the gap back to a surprisingly larger 30%.
Figures 11 and 12 suggest strongly that family background plays a larger role in explaining the gap in performance pay jobs than in non performance pay jobs over a wide range of the upper half of the distribution. Still, it does not tell us whether selectivity according to ability operates dierently for blacks than for whites. One way to examine that directly recomputes the wage gap between performance pay job workers and other workers by race, as shown in Figures 10, but this time controls for composition by adjusting the distribution of observed characteristics of workers in performance pay jobs such that it matches that of workers in non performance pay jobs. Figures   13A ,B present the results. Looking rst at the actual vs the counterfactual wage gaps for black workers we can see that composition eects matter a lot over a wide range of the wage distributions.
However, once we reach the very top there is little evidence that black workers in performance pay jobs are much dierent along observable dimensions than those in non performance pay jobs.
The same cannot be said of white workers, as seen in Panel B of Figure 13 . For white workers, composition eects remain roughly of the same magnitude throughout the distribution, and family background variables add very little.
11 For example while the range in years of education is the same for both whites and blacks there are few blacks with 16 or more years of education in performance pay jobs (231 observations) relative to whites (2224) but a lot of observations for those with just a high school degree (1218 for blacks and 3254 for whites). Add to this that the support is multidimensional (e.g. workers with 17 years of education in management positions in the nancial sector), and the comparability problem gets compounded.
12 We recognize that it may be a stretch to categorize region of residence and education as pre-market factors.
The idea is simply to develop from a parsimonious specication to our most complete specication. An alternative would have been to start with just the family background variables.
Coming back to Figures 11 and 12 , there is evidence that composition eects increasingly matter relative to wage structure eects (the part of the wage gaps left unexplained by adjusting for observables) in the case of performance pay jobs, but not for non performance pay jobs. To see this more directly, in Figure 14 we plot 95% condence intervals of both the composition as well as the wage structure eects resulting from the DFL decomposition. Although wage structure eects are more important than composition eects in the low-to-middle quantiles of the wage distribution for performance pay jobs, the relative importance of composition eects increases dramatically as we move toward the top once family background variables are included. For non performance pay jobs, not surprisingly, there is no role left for wage structure eects once we get beyond the middle of the distribution. In addition the relative contribution of composition eects is roughly constant whether we include family background variables or not.
The upshot we take from Figures 11 and 13A ,B is that, for some reason, the ability of performance pay jobs to stretch the distribution at the the top end through a wage structure eect, one of the key results in Lemieux, MacLeod and Parent (2009) , is essentially a whites-only phenomenon.
There is little evidence of an inequality-enhancing eect of performance pay for blacks at the top of the distribution. One reason suggested from Figures 13A , B is that the black skill distributions in performance pay jobs and non performance pay jobs are roughly similar at the top end of the earnings distribution while they dier dramatically for white workers. Still, we should not overlook the fact that up to the 90th percentile, controlling for composition eectsincluding family background accounts for the bulk of the white-black gap in performance pay jobs.
6 Which Variables Matter More in Generating the Composition and Wage Structure Eects?
Having computed both parts of the total wage gap, we now examine which variables or set of variables explain the composition and the wage structure eects. Although parsing out the inuence of each observable characteristic is straightforward to do in the case of means using the usual Blinder-Oaxaca decomposition, until recently the same could not be said in the case of other distributional statistics of interest such as the median wage gap.
An Unconditional Quantile Regression Approach to Assess the Eect of Observables
One key feature of the Blinder-Oaxaca decomposition method is that one can average out the conditional-on-X wage gaps by the law of iterated expectations, and thus get a population param-
If one is interested in wage gaps at various quantiles of the wage distribution, this averaging out property does not hold. For example, the expectation of the conditional median (or of any other quantile) does not produce the median of the marginal distribution.
Consequently, using standard conditional quantile regressions to examine the eect of covariates at dierent quantiles does not allow to recover the unconditional (in the sense of having integrated out the X s) parameter of interest. A new procedure proposed in Firpo, Fortin and Lemieux (2009) (FFL) provides a method for computing such unconditional quantiles and provides estimates of the eects of each individual covariate at dierent parts of the wage distribution. Their method rests on using the inuence function as the dependent variable in a linear regression framework.
13 In the case of a quantile q(τ ), its recentered inuence function RIF i for observation w i is given by
where f () is the density and 1() is the indicator for whether the wage observation is at or above the quantile q(τ ). The idea of recentering the RIF by adding q(τ ) is simply that since E([1((w i ≥ q(τ )) − (1 − τ )]) = 0, the expected value of the recentered RIF will be q(τ ) itself. FFL show that this zero-expectation property extends to the conditional-on-X RIF . Thus, in practice, running a regression of RIF i on X i amounts to running a linear probability model for whether the observed wage is above the quantile of interest. The only dierence with the linear probability model is that the coecients need to be divided by the density evaluated at that quantile.
14 Although readers are referred to the paper by Firpo, Fortin and Lemieux (2009) for details, Figure A1 , based on a similar one in Boudarbat and Lemieux (2007) provides the intuition behind the procedure. Suppose one is interested in the median wage gap between whites and blacks.
Note that while standard procedures cannot be used to decompose the median wage gap, it is straightforward to decompose the probability gap P rob(B) − P rob(W ), where P rob(W ) represents the fraction of white workers earnings less than the median for blacks q(.5)_B, by running a linear probability model for the probability that the wage observation is above q(.5)_B for each group.
The picture makes clear, though, that there is a connection between the probability gap and quantile gap q(.5)_W −q(.5)_B. In fact the ratio of the two is simply the slope of the cumulative distribution function-the density. Hence one can transform the probability gap into a quantile gap by dividing the linear probability model coecients throughout by an estimate of the density.
In comparing the wage distributions of whites and blacks in performance pay jobs (for example),
we rst reweight the distribution of workers in one group to control for composition. This rst step allows us to separate composition eects from wage structure eects. In the second step, we use the recentered inuence function regression approach to obtain the contribution of each covariate to both the composition and the wage structure eects.
To x ideas, consider the observed median wage gap between whites (W ) and blacks (B) in performance pay jobs:
The inuence function provides a measure of how robust a distributional statistic is to outlier observations. For example, in the case of the mean µ = E(Yi) the inuence function is Yi − µ.
14 The FFL decomposition procedure, which is based on providing a linear approximation to a non-linear functional of the distribution, only provides a rst-order approximation to the true composition eects, irrespective of whether one uses a linear probability model or not. Consequently, the extent to which the approximation is imperfect (including the choice of the linear probability model) will be reected in the approximation error. We report those below.
By using the extended DiNardo, Fortin and Lemieux (1996) reweighting methodology described in Appendix 1, one can construct a counterfactual wage distribution, for example the distribution of wages for white workers in performance pay jobs if they had the same distribution of characteristics as blacks. This provides us with a counterfactual median wage q c (.5):
The rst pair of terms gives the part of the wage gap due to composition eects (the white workers' return to skill function is held constant) white the second pair provides us with the wage structure eect (the X's are held constant but not the returns to skill functions). Labelling the part due to composition ∆ X and the part due to wage structure eects ∆ g we thus have:
Given this breakdown of the overall wage gap, we then use the recentered inuence function regressions to further allocate the composition and the wage structure eects to each individual covariate. In practice, for each quantile τ of interest this simply amounts to:
1. Run separate RIF regressions for q W (τ ), q C (τ ), and q B (τ ). 6.2 Results
Workers in Performance Pay Jobs
In Table 3 we report the results from the FFL decomposition of the white-black wage gap outlined above. Note that we report only the results from the Blinder-Oaxaca exercise which is based on the coecients of the RIF regressions, and not the RIF regression coecients themselves, unless specic ones are worth discussing. For example, the overall composition eect in performance pay jobs at the median is allocated to the various X's by using the β s estimated for whites and multiplying those by the dierence in the average value of each corresponding X between the actual values and the counterfactual values for whites. As for the wage structure eect, we use the dierence in β s between whites and blacks and multiply by the average of the corresponding X s for blacks.
We show two sets of results in Table 3 , one set without the variables related to family background and the other including it. One unappealing feature of any decomposition, whether it is the usual Blinder-Oaxaca or the DFL methodology, is the strong assumption of selection on observables. This is perhaps even more of an issue in the case of performance pay. The idea of leaving out and then including family background variables is to see whether the results are qualitatively aected by the addition of those markers of some of the unmeasured dimensions of the workers. As we will see below, including family background does allow us to attribute a bigger share of the observed wage gap to composition eects at the expense of wage structure eects, thus indicating that unmeasured ability does matter in determining who is observed in performance pay jobs. Yet, adding family background controls does not result in reversing any of the conclusions that could be drawn from performing the decomposition without including them.
Looking rst at Panel A of Table 3 , it is clear that dierences in educational attainment and potential experience play a substantial role in explaining the white-black wage in performance pay jobs. In fact, having more experience and education plays an increasingly larger role as we move towards the top of the distribution. This is true whether or not we control for family background.
The eect of those family background variables is somewhat harder to interpret, although the general tendency is for an increasingly larger role towards the top. For example, there is little evidence that having a father who was/is a professional can account for a signicant part of the gap at the top end; in fact controlling for that eect tends to make the gap bigger, not smaller. The reverse is true for having a father in management occupations and is larger at the top than at the bottom.
In terms of the accuracy of the linear approximation, from the approximation error reported at the bottom of the panel we can see that between 72 and 99 percent of the total composition eect is accounted for by the model (in absolute value).
Turning to wage structure eects (the β s) shown in Panel B of Table 3 , the results show that dierences in the returns to education and experience play a much larger role as we reach the top of the black and white wage distributions. In fact the magnitude of the eects is so large that it overexplains the dierences by a substantial margin. This overshooting is to a large extent oset by the dierences in the contribution to the wage structure eects of the local unemployment rate on the wages of blacks and whites at the top of the distribution.
15 Recall that the dierential eects of the county unemployment rate is computed as the dierence between the coecients associated to the unemployment rate between white workers and black workers times the average unemployment rate for blacks in performance pay jobs. For example, the coecient of the RIF regression estimated at the 95th percentile is -0.0581 for whites compared 0.0061 for blacks. Hence the wages of black workers in performance pay jobs are much less sensitive to uctuations in local labor market conditions in the top decile of the distribution than is the case for whites while the reverse is true in the bottom half: at the 20th percentile the coecient associated to the county unemployment rate is -0.0156 for whites compared to -0.0626 for blacks.
The large dierences in the returns to educational attainment and experience at the top of the distribution could result from some combination of both unmeasured ability and discrimination. We know that the composition eects are largely driven by education and experience and one dimension of unmeasured ability could be that blacks receive a lower quality of education. In this view, if black workers become more educated and receive education of more similar quality, the racial wage gap in performance pay jobs would decrease. Yet, Panel B of Table 3 shows that the racial dierence in returns to education and experience rises quite sharply in the top decile of the performance 15 Note that leaving out the unemployment rate does not make a qualitative dierence to the magnitude of the coecients associated to the other covariates except for the regression constant. Similarly, leaving out all the other covariates does not qualitatively change the magnitude of the impact of the unemployment rate.
pay job wage distribution and it might stretch credibility to contend that the quality of education suddenly diverges above the 90th percentile. While dierences in educational quality are far from the only dimension of unmeasured ability, it clearly remains possible that performance pay jobs at the top of distribution could be associated with greater latitude to discriminate by either managers or customers.
Workers in Non-Performance Pay Jobs
Turning to Panel A of Table 4 , the rst thing to note is that while having at least a B.A. degree matters, there is little evidence that it matters more at the top of the distribution than it does in the middle. This is also true for potential experience, whose contribution to the overall composition eect is negligible throughout. This indicates that, indeed, performance pay does seem to be associated more with having a highly skilled group of workers relative to non performance pay jobs. Further evidence of this is provided by looking at the contribution of parental education to the composition eect. We can see that contrary to the case of performance pay jobs, having more educated parents seems to matter more in terms of accounting for part of the composition eect in the bottom half of the distribution than it does at the top.
Turning to Panel B and the contribution of the covariates to the wage structure eects, perhaps the most striking result is the change relative to performance pay jobs in the dierential impact of the local unemployment rate. While, as in the case of performance pay job workers, there is evidence that wages in the bottom half of the distribution are more responsive to local labor market conditions for blacks than for whites, there is none of the dramatic reversal at the top that we observe for performance pay job workers. In fact the wage of black and white workers are equally invariant to uctuations in the conditions of the labor market (the coecient for whites is equal -0.0059 compared to -0.0050 for blacks). This lack of sensitivity of black wages to uctuations in local labor market conditions, which would translate into a higher total compensation when the times are good in performance pay jobs, could explain why performance pay jobs may not be as attractive to skilled black workers as they are to skilled white workers. As illustrated in Figure 13 , performance pay jobs simply do not seem to be able to pull the top end of the wage distribution for black workers, contrary to what we observe for white workers. One reason for it is that there is no strong evidence that skilled blacks at the top end are selected into performance pay jobs to a greater extent than they are in non performance pay jobs. This pure selection eect would in itself drive up the wage gap between white and black workers in performance pay jobs as one reaches the top end.
Summarizing the results from our unconditional quantile regression analysis, we nd that educational attainment, labor market experience, as well as family background clearly matter more in performance pay jobs than in other jobs in terms of accounting for the white-black wage gap. This is true both for their respective contributions to the composition eects as well as to the wage structure eects. We view the former as evidence that selection on skills is a key factor determining who works in performance pay jobs, while the latter is strongly suggestive that for the same level of skills the return to those skills is lower for blacks.
Clearly we are limited in terms of what we can infer about the driving forces behind the fact that the inequality-enhancing eect of performance pay appears to be a strictly white phenomenon.
Discrimination could be a factor. At least it can help explain why the returns to education and experience are lower for blacks than for whites in performance pay jobs. However skills themselves also can explain a signicant portion of the wage gap.
6.3 Further Evidence on Selectivity into Performance Pay 6.3.1 Performance Pay in the NLSY As pointed out above, it seems as though more skilled black workers are not disproportionately attracted to performance pay jobs relative to whites. We can gain some further insight into this by exploiting the presence of the AFQT test score in the NLSY in addition to questions on pay methods which allow us to construct an indicator for performance pay jobs the same way we do using the PSID.
16 Unfortunately the questions on pay methods run from 1988 to 1990 and then from 1996 onward. This considerably exacerbates the misclassication problem discussed in the data section. As a consequence, any dierence between workers in performance pay jobs and those in non performance pay jobs will be understated. That, as well as the fact that the NLSY follows a narrowly dened cohort, explains why we chose to focus on the more consistent PSID to perform the analysis. Still, the presence of the AFQT scores provides an opportunity to see the extent to which whites may be more likely to select into performance pay jobs as one moves to the top of the skill distribution. It also allows us to see whether the patterns documented above using the PSID hold for this younger age group.
In Figure 15 we plot the raw AFQT score percentiles by types of jobs for both blacks and whites.
The visual impression is quite striking and is strongly supportive of the evidence reported using the PSID. As Panels A and B show, there is little evidence that blacks with better AFQT results systematically select into performance pay the way that white workers do. In fact, it is interesting to note that the shape of the AFQT distribution in performance pay jobs for whites looks similar to Figures 2 and 3 in Johnson and Neal (1996) . Those gures, also from the NLSY, showed a clear single peak of the black distribution to the left of a clear single peak for the white distribution of AFQT scores. While the single peak to the left is clear for blacks in both types of jobs, the peak to the right for whites appears to be largely driven entirely by those in performance pay jobs. Quite clearly, performance pay jobs are the main driving force behind the fact that the white distribution is left-skewed.
As an additional piece of evidence, notwithstanding the fact that the misclassication problem 16 The NLSY asks explicitly about pay for performance in the 1988, 1989, 1990, 1996, 1998 and 2000 waves of the panel. A rst question is asked about whether part of the worker's pay is based on job performance. Note that workers are asked to ignore prot sharing (for which there is a separate question). Then they are asked to identify whether it takes the form of piece rates, commissions, or bonuses. As in the case of the PSID, we only focus on males. We also impose a couple of additional sample restrictions similar to those used by Gibbons et al. (2005) . As in the case of the PSID, we classify a job as a performance pay job when the worker reports performance pay at least once on this job.
is magnied in the NLSY, in Figure 16 we show the white-black hourly earnings wage gap in both types of jobs. Note that for comparability purposes across data sets we use total annual earnings divided by annual hours. As with the March CPS, we believe this wage measure is much more likely to include all components of pay, as opposed to a point-in-time measure.
The main pattern of a sharply increasing wage gap as one reaches the top of distribution emerges once again. On the other hand, the decline in the white-black wage gap in non performance pay jobs that we see in the PSID is much less apparent here. In fact the white-black wage gap is roughly constant over much of the wage distribution, except perhaps at the very top where it rises.
However, we believe that one should be cautious in interpreting the dierent visual impression for non performance pay job workers suggested by Figure 16 relative to what we see in Figure 9 with the PSID. As mentioned above, the shorter NLSY panel exacerbates the misclassication problem.
In Appendix 2 we describe a simple, empirically tractable, measurement framework in which we make more concrete the nature of the biases imparted by wrongly classifying performance pay jobs as non performance pay jobs. We show that under reasonable assumptions, the white-black wage gap in non performance pay jobs is overstated and the magnitude of the overstatement increases as one approaches the top end of the distribution.
Overall, we view the descriptive evidence provided in Figure 16 as broadly agreeing with what we show using the PSID. Interestingly, given that the NLSY focuses on a generally younger cohort of workers than those surveyed in the PSID, it also provides a view as to whether there has been a change over time in the patterns of the wage gaps in both types of jobs. It would appear that the key nding that performance pay has been the main driving force behind larger racial wage gaps at the top of the distribution is an empirical regularity and not the consequence of some special feature of the PSID.
The Wage Eect of Performance Pay
To provide more direct evidence on selection into performance pay jobs, we estimate separate log wage regressions for blacks and for whites on the performance pay job dummy and the same set of variables used in our counterfactual analysis. We examine the change in the performance pay coecient for blacks compared to whites in going from OLS to xed-eects estimates. This change provides direct evidence regarding selection on xed unobservables.
Looking at Table 5 , there is little dierence between the OLS and xed-eects coecient for blacks. If anything, the estimated coecient increases although it remains imprecise. Clear evidence of positive selection emerges for whites as the xed-eects coecient is markedly smaller. This stands as a further indication that the nature of selection diers for blacks and whites.
In total, the results of this subsection indicate substantial dierences by race in the process governing who selects into performance pay jobs. Our counterfactual analysis clearly showed that even controlling for composition, there exists a signicant racial dierence in the returns to characteristics associated with productivity-education and experience-in performance pay jobs. This was especially evident at the top of the earnings distribution and corresponds with high skill blacks being less eager than high skill whites to enter performance pay jobs. Seen this way, our evidence of a sharply increasing raw white-black wage gap at the top of the performance pay distribution results both from lower returns to skills for blacks and from high skill blacks being less likely to select performance pay jobs.
The Choice of Working in the Public vs the Private Sector
A key reason for focusing on the private sector is the cleaner connection between productivity and pay resulting from the prot maximization motive. Yet, workers may also elect to work in the public sector. If the selection process governing this choice diers across race, there may be important consequences for the measured private sector wage dierentials. While showing some variation across time and level of government, the white-black earnings dierential is generally much smaller in the public sector during our study periods (Smith (1980) and Heywood (1989) ). Moreover, the public sector is recognized as having a far more compressed wage structure with far less individualization of earnings (Bender (2003) and Borjas (2002) ). This compression has grown over our study period and, according to Borjas (2002) , is responsible for the public sector nding it increasingly dicult to attract and retain high skill workers. Thus, high skill white workers may avoid the public sector because of this compression and the lack of individualization of earnings. At the same time, our earlier evidence makes it unclear whether or not high skill blacks will follow suit.
To investigate these issues we add to our base sample of private sector workers all those working in the public sector. This results in adding 2298 observations for 445 black workers and 4326 observations for 679 white workers. The relative importance of black workers in the subsample of public sector workers provides a rst indication of the importance of that sector for blacks.
In Figure 17 we show the within-race wage gap between private and public sector workers. We show both the raw wage gap and the counterfactual one if workers in the private sector had the same distribution of characteristics as those in the public sector. Since we want to examine how measured skills may be rewarded dierently across sectors, our counterfactual wage gaps make use of only education, potential experience, employer tenure, and interactions between those three markers of productive characteristics.
17 While white workers in roughly the top 20 percentiles earn more in the private sector, and increasingly so, the same is not true for black workers at the top end. For them, the raw wage gap in the top 20 percentiles is around zero. If we look at the counterfactual wage gaps, we can see that white private sector workers would do even better relative to their public sector counterparts if they had the same distribution of skills.
18 On the other hand, controlling for composition basically leaves unchanged the wage gap for blacks at the top end. High skill blacks are paid about the same whether they work in the public or the private sector while high skill whites are 17 What we have in mind is that wage setting practices in the public sector-the pay scales-rely heavily on those worker attributes. As it turns out, whether we also include marital status, occupations, collective bargaining, and interactions between those and education and experience does not make much of a dierence qualitatively. Of course we have to exclude industries to avoid having a prefect predictor of public sector status in the construction of our DFL weights.
18 While 9.5% of black workers hold at least a B.A. degree in the private sector, 12.4% do so in the public sector.
For whites, the corresponding gures are 22.7% and 43.4%.
paid much more in the private sector. In short, the general results on earnings and sorting presented by Borjas (2002) apply only to whites. The absence of a sizable wage gap for blacks increases the likelihood that they will enter the public sector contributing to creating a relative void at the top end of the black skill distribution in the private sector and exacerbating wage dierences between white and blacks workers.
In Figure 18 we plot the white-black wage gap in the public sector. While the raw wage gap is positive and substantial, it remains relatively constant across the distribution. There is no evidence of the sharp increase in the white-black wage dierential at the top as in the private sector. More importantly, once we control for composition, there is also no evidence of any positive dierence between white and black workers' wages in the public sector. We view this as being consistent with more rigid pay practices in that sector, with less room for discretion. This rigidity appears to attract high skill blacks but not high skill whites.
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We now investigate whether or not the unmeasured (by the econometrician) worker characteristics dier by race between the two sectors. To do so we estimate a simple error component model separately for each group/sector. Letting lw it be the log hourly wage of worker i at time t, for the public sector workers we have:
while the log-wage equation for the private sector workers is
where X it is the set of observable characteristics with a conformable parameter vector β, α i is the unmeasured component of variance associated with worker i (with factor loading d for private sector workers), and ε it is an idiosyncratic residual component. Note that we normalize to one the factor loading associated with the public sector. To estimate (σ 2 α , d 2 σ 2 α , σ 2 ε (public), and σ 2 ε (private)), we take the residuals of the regression of lw it on the observables X it and we then estimate the variance components by tting regression models to all the cross-products of the residuals for the same individual. Implicit in the formulation of the error structure is the assumption that the distribution of the worker component α i is the same in both sectors. It is this homogeneity that allows identication of the factor loading d, the extent to which unmeasured skills are rewarded dierently in the private sector.
20 Otherwise we would potentially mix workers located at dierent parts of the skill distribution. In essence, just as it is important to control for composition by reweighting the 19 Interestingly, the desire to reduce the rigidities in the compensation practices of the federal government led to the Civil Service Reform Act of 1978 creating a pay-for-performance system whose goal was to more explicitly tie performance to nancial incentives instead of the common practice of having salary increases based on length of service only (Milkovich and Wigdor (1991) distribution of observables in our counterfactual exercises, here we control for composition by using the sub-sample of workers observed in both sectors in the course of their careers.
21
The results are reported in Table 6 . Looking rst at Panel A, the return to unmeasured characteristics is signicantly smaller (-31%) for black workers in the private sector. This would seem counter intuitive if one views the private sector as being uniformly better able to accommodate dierences in productivity but ts with high skill black workers sorting out of the private sector. As might be expected, the return for white workers is far larger50% largerin the private sector than in the public sector, and the dierence is statistically signicant. Thus, blacks with unmeasured skills are more likely to be attracted to the public sector just as whites with unmeasured skills are more likely to be attracted to the private sector.
We briey summarize the ndings associated with our exploration of the public sector. First, black workers at the top of the skill distribution face less incentive to work in the private sector than do white workers. Second, and related, racial wage dierentials in the public sector can be fully explained by observables, which we view as being consistent with the greater earnings rigidity induced by the more explicit rules determining compensation in the public sector. Third, unmeasured skills are rewarded to a far greater extent for white workers in the private sector. For blacks, this pattern is reversed with greater returns in the public sector.
We should be careful to reiterate that these ndings may result from many forces. As a consequence, we refrain from making a strong causal link between, say, the fact that high skill black workers are paid the same in both sectors and high skill blacks being more likely to choose the public sector because they are discriminated against in the private sector. We simply do not have the evidence to substantiate such a strong conclusion. Yet, the various pieces of evidence we oer remain consistent with high skill black workers facing less obvious choices about sector and performance pay jobs than may be the case for high skill white workers.
Conclusion
In this paper we make several contributions. First, we demonstrate that the association of performance pay with increased inequality at the top end of the wage distribution in the United States is largely a whites only phenomenon. While black workers in performance pay are paid more than in non performance pay jobs over a fairly wide range of the distribution, the dierence is more modest than in the case of white workers and it basically shrinks to zero at the top end at the same time as it increases sharply for whites. Second, because performance pay stretches the white earnings distribution but not the black distribution, the white-black earnings dierential among those earning performance pay tends to grow over the earnings distribution, dramatically so in the top decile. This remains true even when examining suitable counterfactuals that hold constant observables between whites and blacks. Third, this pattern diers substantially from the white-black earnings dierential 21 Naturally, we should be cautious here and view this as a rst-order approximation. If there are learning eects such as in Gibbons, Katz, Lemieux and Parent (2005) , and those learning eects dier across sectors and races, then the underlying distributions of the worker components would be time-varying. among those not in performance pay jobs which tends to decline over the distribution and essentially reaches zero toward the top when examining the suitable counterfactuals. Finally, although our full analysis makes use of the PSID only, those broad patterns are consistent with what we observe for the younger cohort of workers followed in the NLSY.
Two broad hypotheses exist that might suggest why earnings dierentials are larger at the top of the performance pay distribution. On the one hand, there may be unmeasured ability that if appropriately accounted for would cause the dierentials to vanish when examining the counterfactuals.
We note that including family background caused the racial earnings dierential to decline but did not eliminate its run up at the very top of distribution which approached 30 percent. Nonetheless, the importance of the family background variables hints at the importance of unmeasured ability.
Indeed, our unconditional quantile regression analysis showed clearly that educational attainment, labor market experience, and family background are key contributors to the white-black wage gap in performance pay jobs, supporting the importance of selection on skills in these types of jobs. On the other hand, the very large unexplained gap at the top of the distribution remains consistent with performance pay giving greater latitude for prejudice to be translated into earnings dierentials.
Finally, the possibility for selection between sectors causes these hypotheses to be related. If more able blacks felt they were not to be rewarded for their ability in performance pay jobs, they may not select those jobs even as more able whites do select them. Our evidence based on the AFQT as well as on the wage eect of being in a performance pay job is consistent with this dierential pattern of selection.
8 Appendix 1
In this appendix we rst outline the reweighting method developed in DiNardo, Fortin and Lemieux (1996) (henceforth DFL) used to compute counterfactual wage distributions. That method allows for comparing distributions across groups by xing the composition of the observables to be the same in distribution. We then show how the procedure needs to be extended to handle the fact that we compare two groups of workers (blacks and whites) across two types of jobs (performance pay and non-performance pay), which introduces an added layer of conditioning.
The Basic DFL Reweighting Procedure
Consider the following two (log) wage (w) distributions, one for blacks (B = 1) and one for whites . Thus we simply reweight the distribution for whites such that the underlying distribution of x s matches that of blacks.
Extension of DFL to Accommodate Multiple Dimensions of Choice
In our application we are interested in the eect that being in a performance pay job (ppj = 1)
has on the distribution of wages for both whites and blacks. We are also interested in computing counterfactual distributions such as what would happen to whites in performance pay jobs if they had the same distribution of x s as blacks in performance pay jobs. This gives rise to an added complication in that non only do we compare whites and blacks, but we also want to make comparisons using both race and the type of compensation the workers have. One way to simplify this is simply to select the subsamples of interest and perform the standard DFL decomposition using two groups. For example, we may decide to keep workers in performance pay jobs only and then focus on white-black wage dierences. Alternatively we can select blacks only and then look at dierences across types of jobs. However performing such sample selections would result in estimating a dierent weight than the one we would obtain if we kept the full sample. To see this, suppose we want to know what the distribution of white wages (B = 0) in performance pay jobs (ppj = 1) would look like if they had the same distribution of x s as blacks (B = 1) in performance pay jobs:
Again using the denition of conditional probabilities we have:
h(x) = h(x|B = 1, ppj = 1)P rob(ppj = 1|B = 1)P rob(B = 1) P rob(B = 1|x)P rob(ppj = 1|x, B = 1) and h(x) = h(x|B = 0, ppj = 1)P rob(ppj = 1|B = 0)P rob(B = 0) P rob(B = 0|x)P rob(ppj = 1|x, B = 0)
Hence h(x|B = 1, ppj = 1) = h(x|B = 0, ppj = 1)P rob(B = 0|x)P rob(ppj = 1|x, B = 1) P rob(B = 0|x)P rob(ppj = 1|x, B = 0) × P rob(ppj = 1|B = 0)P rob(B = 0) P rob(ppj = 1|B = 1)P rob(B = 1)
As in the standard DFL weight, the last part can be dropped as those probabilities simply represent sample proportions. Thus the counterfactual wage distribution is equal to:
. The weight computed using the pre-selected subsample of workers in performance pay jobs, P rob(B=1|x) P rob(B=0|x)
would be equal to Θ only if P rob(ppj=1|x,B=1) P rob(ppj=1|x,B=0) = 1.
There is little reason to suspect that this need be true in general as it requires that the selection process into performance pay jobs be exactly the same for whites and blacks. We use this extended DFL decomposition to compute the various counterfactual distributions of interest.
9 Appendix 2: How Misclassication Aects the White-Black Wage Gap in the NLSY
In this appendix we show under a certain set of conditions that the mean wage gap between white workers and black workers in non performance pay jobs tends to be magnied due to the fact that some performance pay jobs are wrongly classied as non performance pay jobs. Let P P J * be a dummy indicating whether a job is truly one that pays for performance. The probability that P P J * = 1 depends on observed characteristics X (education, occupation, etc.) and race:
Pr(P P J * = 1|X, j) = q(X, j). j = W hite, Black
Let P represent the probability that we observe a performance payment in a given time period, conditional on P P J * = 1, and let T represent the number of observations we have for a job match.
It follows that:
and Pr(P P J * = 1|P P J = 1, X, T, j) = Pr(P P J * = 1|P P J = 1, j) = 1
where P P J = 1 if we observe a performance payment for the job at least once. So if we observe P P J = 1, we make the assumption that we know for sure that it is really a performance-pay job (P P J * = 1). But when we observe P P J = 0, it may be that the job is or is not one that pays for performance. We have:
Pr(P P J * = 1|P P J = 0, X, T, j) = Pr(P P J * = 1, P P J = 0|X, T, j) Pr(P P J = 0|X, T, j)
which is the fraction of PPJ misclassied as non-PPJ, and
Using the wage equations
where the superscripts p and n represent performance pay and non performance pay jobs respectively, and the assumption that P P J * does not depend on the error term (it only depends on X as well as the race indicator), it follows that: E(W |P P J = 0, X, T, j) = Pr(P P J * = 1|P P J = 0, X, T, j) · E(W |P P J * = 1, X, j)
Our interest is in estimating 22 E(W |P P J = 0, X, T, W hite) − E(W |P P J = 0, X, T, Black)
22 Given our assumption that the observed performance pay jobs status is a fully reliable signal of true status, the white-black wage gap in performance pay jobs is not aected by misclassication errors.
Note that if there were no misclassication errors then the probability ratios would be equal to one and we would have:
In terms of estimation, q(X, T, j) can be estimated by tting a logit or linear probability model (with year dummies being part of X) for each group. Now, from the equation
it follows that q(X, j) = lim T →∞ q(X, T, j).
With any reasonable value of P (e.g. P = .25, i.e. performance pay received only one year out of four), it follows that when T is large we have q(X, , j) ≈ q(X, j). However, one problem with using the NLSY is that tenure levels are low, which prevents us from relying on that approximation when using that data set. With the PSID, though, the longest T observed in the data is 22. So to circumvent the issue of the short NLSY panel we can run a logit model using the PSID to estimate q(X, T, j) as the predicted probability of performance pay, and get q(X, j) by replacing the observed value of T with T = 22 (this gives us an estimate of
for j = Blacks, W hites in the PSID).
Then we use the NLSY to estimate get an estimate of q(X, T, j) specic to that data set. To get an estimate of
for workers in the NLSY we then use the approximation of q(X, j) computed Not surprisingly given the shorter NLSY panel, the probability that a performance pay job is wrongly classied as a non performance pay job is higher. If we re-write equation (4) . We can see that the lower is the ratio r(B) the greater will be the weight placed on the gap between white and black workers in performance pay jobs. Consequently, we would expect that the raw non performance pay job wage gap measured in the NLSY would be larger than in the PSID, all else held equal. Note that the derivation above is for the mean wage gap. Looking at Appendix Figure 2 , we can see that the gap in performance pay jobs increases sharply once we reach the top decile of the distribution. Assuming a constant true wage gap in non performance pay jobs, we would nevertheless see an increase in the measured gap due to the increasing importance of the rst term on the right-hand side of equation (5).
The main caveat to this analysis is that we are assuming that non performance pay jobs are never misclassied as performance pay jobs. Whether e.g. a Christmas bonus makes a job a performance pay job is debatable. We also assume that the adjustment ratios for Blacks and Whites are the same. The estimates shown above suggest that this may be a reasonable approximation. . 
